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.)1’1 . is rc.s]x)nsi[~lc for maIly  space ]nissions, as par[ of NA.SA’S continuing  unmanncxi exploration of IIIC
so]ar systcm,  Sig]~als  from spaccxrafl  at plamtary  distamm arrive at 1 kill with poor .S/N ra[io.  ‘1’o IC~d IICC errors,

tlIc sigl)a]s arc clmxlcd w i t h  ar) inlm code of Vitcrbi  c]uxlin~,.  Onc  of kcy ]m”amdcrs  of Vitcd)i  cncodin:,  is
tlIc constraint lc.np,(h. l)rcvious  spare n]issions  have used a constraint Icngtll of 7. NCWCI IIlissiot)s  LISC 15, to ~,ivc
a co]widc.rab]y  impmvcxl mm corrcc[ioa ab i l i t y .  1  lowcvcr, the cmlplcxily  of tk Vitcrbi dccwlcr is il)cmhc{l

I)y ‘2A( 1 5--/), ic 256X ]11OIC mmplcx.

At J]’]. wc have dcsi~ncd  :i Vitc.rl)i  dccodiilg  with a constraint length  of 15 and a spcc.d  of 4.4h4t~/s.  ‘1’111s
pos[cr  scxsioll  dcxritxs  [k arcllitccturc  o f  [llc. M(;1)3.  ‘1’lm MC~lJ3  uscs a  larg,c I’WII containing  (vI AS I(;S.
“1’tlcrc arc over 8000 i[llc]cc)]lllcctic)lls  ol] this {mard, ‘J’lrc  chal lenges in ~llis design arc IIIC large IILIIIIIXI  ()[
itlt~~lcot~ilcctio[ls,” (k high dccmiing  spccxi,  anti lilt complexity.

‘1’IK AS](; con[ains  970K transistors. As wcil as lop)ic it contains (MK i)its  of l<Ah4. ‘1’ilc  l]]:ijori~y  of lilt
ASI(:  consists of () (vl-bil (iata patils. ‘i’l~crc arh an a(i(iitimai  ‘/ iosic blocks. ‘1’hc ASI(I  was l]];ll][lf:lutlll~:(i  by
Naliol~al scl]~ic.ol~(illctol”  using their ().55 tnicron  pNKcss. I( was packagcxi  in a 512 pin suimr ll(iA (Atnkor).

W c  usc(i  a ct)n}l)il~a[ion  of (icsig,n tools for [ilc AS1(~. ‘1’t]~ ASl(~ ~:ts  ]I]o(icIcxi  a[ a t)~ila\iolill  l(SVCi  ill

c-uxic. Wc uscxi Vcriiop,  to mmiel al ti~c I<”l’],  icvcl. .Sci]c.lnalics  wctc dr:iwn in ConcciM  an(i w e r e  coIIvcIIc(i
to Vcrilog  for si]nulation.  1 lif,i]cr lcvci u)nncclions  wc.rc lna(ic using Vcriiog.  i kcmiing lop,  ic ifs< syfltilcsi7r(i

(;:IIc icvcl simuiatioa w a s  pcrfor[ncxi  l]sing Vcril<)~, al]ci Y,yca(i.  ‘I”cst vc.ctots  ~vcrc  gcllc.ra(c(i  usil~g. A“I’I’(; .

: (;r:i])i]ical  Ic])lcsc.]]t:iliol)s of lim Iral]snlission  iMtiI  f r o m  s]mc-craf[ 10 groun(i lxisc(i  (icc(xiL’I
,1 (; I-a])lIS simwin:,  bcmcfit  of 15 1 /() Vilcrbi  1 kcmicr
4 IIlock (ii;lgrall]  of M(313  systcm
.1. IIlmk (iiap,ra]~]  of .I1ll’13VIJ AS](’
% i’icturcs  of ASI(I  aIKi Systc.111  ll[w(i
* i:low (ii;lgrams of l)csiga  procwss
J. “Icxt (hi)tims
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